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COPYRIGHT NOTICE 

[0001J A portion of the disclosure of this patent document contains material which is 
subject to copyright protection. The copyright owner has no objection to the facsimile 
reproduction by any one of the patent disclosure, as it appears in the Patent and 
Trademark Office patent files or records, but otherwise reserves all copyright rights 
whatsoever. 



FIELD OF THE INVENTION 

[0002] The invention generally relates to the field of portal websites. 
BACKGROUND AND SUMMARY OF THE INVENTION 

[0003] Generally, a web site is an arrangement of content, e.g., text, images, and sound, 
on a set of web pages configured for presentation over a computer network in a 
predetermined way. The content appearing on a web page is generally stored in a 
centralized location, such as, e.g., a database or a set of files, that is local to a web server. 
Requests for web pages, which are typically transmitted by web browsers via the HTTP 
protocol, are processed by the web server. Centralizing the storage of the content found 
on web pages facilitates its transmission by the web server because the web content is in a 
known location that is readily available. 

[0004] Web sites have become more complex as their application has spread. Web sites 
have proven to be a valuable means of communication both with the public (e.g., a 
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corporate web site) and in private use (i.e., an Intranet site). In either case, it is 
advantageous to display content with as much breadth and depth as possible to maximize 
the utility of the web site to its users. However, as web content becomes more complex 
and diverse, the amount of time, money, and effort spent in obtaining, storing, and 
updating the web content has increased. 

[0005] More recently, portal web sites have been used to deliver complex and diverse 
content over a computer network. A portal web site is a web site containing one or more 
portlets displayed on a web page. A portlet is a configurable content area displayable on a 
web page that displays content obtained from a source local to or remote from the web 
server, or performs one or more functions local to or remote from the web server. For 
example, a portal web site may use an arrangement of portlets to display web content on 
different subject areas. The web content for each of the subject areas need not be stored 
centrally to the web server, but rather may be stored in a plurality of locations 
geographically removed, but accessible to the portal web server. A portlet may be 
configured such that it may display the information it obtains to the web browser in a 
customized manner. 

[0006] An existing problem with this approach is that developing portal web sites still 
requires a significant investment of time, money, and effort. The effort in creating a 
mechanism for users to interact in a customized manner with individual knowledge bases 
or sets of information through portal web sites requires significant resources and time. 
However, even after such resources are expended, the interface may not be flexible, and 
therefore, not accommodating to the changing needs of the operator. 
[0007] Accordingly, the present invention provides an improved method and mechanism 
for deploying a knowledge management tool over a worldwide computer network. In an 
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embodiment, a first portlet is displayed to a first user through a first web browser 
associated with the first user. Next, information identifying an appearance and operation 
of a survey from the first user is received. Thereafter, the information identifying the 
appearance and operation of the survey is stored in a database operatively connected to a 
portal database server. A second portlet is displayed to a second user through a second 
web browser associated with the second user. Subsequently, the survey is displayed to the 
second user through the second portlet. Further details of aspects, objects, and 
advantages of the invention are described below in the detailed description, drawings, and 
claims. 
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BRIEF DESCRIPTION OF DRAWINGS(S) 

[0008] The present invention is illustrated by way of example, and not by way of 
limitation, in the figures of the accompanying drawings and in which like reference 
numerals refer to similar elements and in which: 

[0009] Fig. 1 is a pictorial representation illustrating the functional components of a portal 

management system 100 according to an embodiment of the invention; 

[0010] Fig. 2 is a flow chart illustrating the steps in the operational flow of requesting 

content through the portal management system 100 according to an embodiment of the 

invention; 

[0011] Fig. 3, which is a introductory graphical user interface for loading multiple 
authorized users to the portal management system 100 according to an embodiment of the 
invention; 

[0012] Fig. 4 is a flow chart illustrating the functional steps of adding multiple authorized 

users to the portal management system 100 according to an embodiment of the invention; 

[0013] Fig. 5 is a graphical user interface for uploading a file containing authorized user 

information according to an embodiment of the invention; 

[0014] Fig. 6 is a graphical illustration of a interface used to review and confirm 

authorized user information according to an embodiment of the invention; 

[0015] Fig. 7 is a graphical illustration of a web page showing the results of adding 

multiple users to the portal management system 100 according to an embodiment of the 

invention; 

[0016] Fig. 8 is a pictorial representation illustrating the functional components of a portal 
management system 100 incorporating content from content providers according to an 
embodiment of the invention; 
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[0017] Fig. 9 is a flow chart illustrating the operational flow of adding a new content 

provider 160 or updating the capabilities of an existing content provider 160 in the portal 

management system 100 according to an embodiment of the invention; 

[0018] Fig. 10 is a flow chart illustrating the functional steps of obtaining content from a 

content provider 160 according to an embodiment of the invention; 

[0019] Fig. 1 1 is a block diagram of the functional components of a computer system 

1 100 according to an embodiment of the invention; 

[0020] Fig. 12 is a pictorial representation of a portlet through which a new survey may be 
created, or alternately, an existing survey may be selected, and subsequently edited, 
deleted, purged, or copied according to an embodiment of the invention; 
[0021] Fig. 13 is a flow chart that depicts the functional steps of creating a new survey 
according to an embodiment of the invention; 

[0022] Fig. 14 is a pictorial representation of an introductory screen in creating a new 
survey according to an embodiment of the invention; 

/[0023] Fig. IS is a pictorial representation of a survey builder portlet 1500 according to an 



(h ( embodiment of tne invention; 

[0024] Fig. 16 is a pictorial representation of a graphical user interface through which 



the invention; 

[0025] Fig. 17 is a pictorial representation of a review and confirm user interface 1700 
according to an embodiment of the invention; 

[0026] Fig. 18A is a pictorial representation of a survey answer form customization portlet 
1800 according to an embodiment of the invention; 




creation of each question in the survey may be performed according to an embodiment of 
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[0027] Fig. 18B is a graphical illustration of a portion of a survey according to an 
embodiment of the invention; 

[0028] Fig. 19A is a pictorial representation of a report configuration portlet 1900 

according to an embodiment of the invention; 
j^M«029] Fig. 19B\js a pictorial representation of an illustrative report 1950 generated using 
W the report portlet r5K)0 according to an embodiment of the invention; 

[0030] Fig. 20 is a flow chart illustrating the sequence of steps in creating a FAQ with a 

FAQ builder portlet 2100 according to an embodiment of the invention; 

[0031] Fig. 21 is a pictorial representation of a FAQ builder portlet 2100 according to an 

embodiment of the invention; 

[0032] Fig. 22 is a pictorial representation of a portlet 2200 through which FAQ setup 

information may be configured according to an embodiment of the invention; 

[0033] Figs. 23 A and 23B are pictorial representation of a portlet through which questions 

may be created in a FAQ according to an embodiment of the invention; 

[0034] Fig. 24 is a pictorial representation of a portlet 2400 through which the recorded 

FAQ data may be reviewed and confirmed according to an embodiment of the invention; m 

[0035] Fig. 25 A is a pictorial representation of a FAQ presentation configuration portlet 

2500 according to an embodiment of the invention; and 

[0036] Fig. 25B is a graphical illustration of a FAQ presentation portlet 2550 according to 
an embodiment of the invention. 
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DETAILED DESCRIPTION OF EMBODIMENT(S) 

[0037] In the following description, for the purposes of explanation, numerous specific 
details are set forth in order to provide a thorough understanding of the present invention. 
It will be apparent, however, to one skilled in the art that the present invention may be 
practiced without these specific details. In other instances, well-known structures and 
devices are shown in block diagram form in order to avoid unnecessarily obscuring the 
present invention. 

[0038] A user, as used within, refers to any person or computing entity that receives or 
consumes content from the portal management system 100. In other words, a user may be 
a human being or a computer program. A group, as used herein, is a set of users who may 
be collectively assigned certain access permissions to portions of a portal web site. An 
administrator, as used herein, refers to any person that manages the operation of the portal 
management system 100. Content, as used herein, refers to any information displayable on 
a web page, such as text, images, or sound files. 

I. FUNCTIONAL OVERVIEW 
[0039] Fig. 1 is a pictorial representation illustrating the functional components of a portal 
management system 100 according to an embodiment of the invention. According to an 
embodiment of the invention, the portal management system 100 allows a user to manage 
portal web sites and the content appearing thereon. The portal management system 100 
includes a web browser 101, a portal database server 1 10, a provider 120, and a web 
server 1 50. In embodiments of the invention, the portal management system 100 may also 
include a login server 130. 
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[0040] A web browser 101 is any device capable of browsing content over a worldwide 
computer network, such as the Internet, and is operatively connected to the web server 
150. While only one web browser 101 is shown in Fig. 1, multiple web browsers 101 may 
be operatively connected to the web server 150. A web server 150 is a well understood 
component having a process running at a web site that transmits web pages in response to 
HTTP requests from web browsers 101. The web browser 101 and the web server 150 
may communicate over a worldwide computer network using well-known communication 
protocols, such as TCP/IP, HTTP, and XML. In an embodiment, the web server 150 is 
implemented using the 9iApplication Server available from Oracle Corporation, located in 
Redwood Shores, California. 

[0041] A portal database server 1 10 is a server that provides content pertaining to a portal 
web site to one or more web browsers 101. In an embodiment, the portal database server 
1 10 is implemented using the Oracle 9iAS Portal available from Oracle Corporation, 
located in Redwood Shores, California. The portal database server 1 10 is operatively 
connected to the web server 150 and may be operatively connected to one or more 
providers 120. 

[0042] A portal web site is a web site containing one or more portlets displayed on a web 
page. A portlet is a configurable content area displayable on a web page that displays 
content obtained from a source local to or remote from the web server, or performs one or 
more functions local to or remote from the web server. A portlet may be configured such 
that it may display the information it obtains to the web browser in a customized manner. 
[0043] A provider 120 is a functional component, typically a software system executing 
on a hardware device, that provides content for a portlet in response to requests from the 
portal database server 110. A provider 120 may, although it need not, operate on a 
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separate hardware device other than that executing the portal database server 110. In 
some embodiments, the provider 120 may be implemented using a cross-platform 
component architecture, e.g., the JavaBean™ architecture from Sun Microsystems, Inc., 
located in Palo Alto, California. Such an embodiment is advantageous when deploying 
over multiple platforms or in a location external to the portal database server 110. In 
other embodiments of the invention, the provider 120 may be implemented using one or 
more PL/SQL packages or stored procedures. Such an embodiment may be advantageous 
when the content the provider 120 is responsible for resides in the same or similar schema 
as used by the portal database server 110. 

[0044] A login server 130 is a standard software component which verifies and authorizes 
the identities of users. A user accessing the portal management system 100 may need to 
obtain authorization from the login server 130 prior to substantial use of the portal 
management system 100. In an embodiment, the user may obtain authorization from the 
login server 130 by transmitting information related to their identity to the portal database 
server 1 10, which is subsequently transmitted to the login server 130 for verification. 
Once a user is authenticated by the login server 130, a user identifier, which is information 
that uniquely identifies the user, may be assigned by the login server 130. The user 
identifier may accompany all transmissions from the user. As the identity of the user may 
be ascertained from his transmissions by his user identifier, the state of the portal 
management system 1 00 for that user may be preserved. For example, in an embodiment, 
as the state of the portal management system 100 is preserved for each user, a home page 
or default configuration for a user may, by default, be initially displayed by the portal 
database server 110. In an embodiment, the login server 130 may be implemented using 
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the Single Sign-on Server, available from Oracle Corporation, located in Redwood 
Shores, California. 

[0045] In embodiments of the invention, the portal database server 1 10, provider 120, and 
the login server 130 may each be operatively connected to one or more databases (not 
shown in Fig. 1) to enable the portal database server 1 10, provider 120, and the login 
server 130 to store, manage, and retrieve data. A database is a standard software 
component for storing, managing, and retrieving data, and includes the plurality of 
databases known to those in the art, such as, e.g., the Oracle 8i database, available from 
Oracle Corporation, located in Redwood Shores, California. While those skilled in the art 
recognize that data stored in a single database may be stored across multiple databases, 
and vice- versa, for ease of explanation the present invention shall be described such that 
the portal database server 1 10, provider 120, and login server 130 are operatively 
connected to individual databases. However, the present invention is not limited to any 
particular arrangement of databases. Embodiments of the invention include the use of 
backup or failover databases or disc arrangements, such as in a RAID arrangement, to 
promote uninterrupted operability of the database. 

[0046] In embodiments of the invention, the database stores information about groups of 
related users in different database schemas. In other embodiments, the database stores 
information about related groups of users using the same database schema. Access is 
restricted in the database schema such that users may only access information pertinent to 
their associated group. In some embodiments, this is performed using a virtual private 
database ("VPD"), which is a feature of the Oracle 8i database available from Oracle 
Corporation, located in Redwood Shores, CA. This feature is described in patent 
application Serial No. 09/167,092, filed on October 5, 1998, and in patent application 
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Serial No. 09/812,896, filed on May 31, 2001, each of which are assigned to the assignee 
of the present application and each are hereby incorporated herein by reference. Other 
embodiments of the invention may perform the function of restricting access to rows in a 
database table by the user through a variety of other methods, such as, e.g., using a 
database view or the use of a session table. In order to prevent unnecessarily obscuring 
the description of the present invention, embodiments of the invention shall store 
information about multiple users of the portal management system 100 in the same schema 
in the database, but will restrict access such that a user may only access information stored 
in the database authorized to that user. Embodiments of the invention may use any of the 
aforementioned mechanisms to restrict access on the database schema by, for example, 
associating a subscriber identifier with each user. A subscriber identifier is a unique 
identifier for a set of users. For example, a company may be assigned the same subscriber 
identifier. All users of the company in the example may have a different user identifier, but 
may have the same subscriber identifier. By associating a subscriber identifier with each 
user, access to a database may be restricted using the techniques discussed above. 
[0047] For the sake of clarity and brevity, only one portal database server 1 10, provider 
120, and login server 130 are depicted. Those skilled in the art shall recognize that for a 
variety of reasons, including scalability and performance, multiple portal web servers 1 10, 
providers 120, and login servers 130 may be used. Accordingly, the invention is not 
limited to any particular number or arrangement of functional components, such as portal 
web servers 110, providers 120, and login servers 130 within the portal management 
system 110. 

[0048] The operational flow of requesting content through the portal management system 
100 will be presented with reference to Fig. 2, which is a flow chart illustrating the same 
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according to an embodiment of the invention. In an embodiment, initially, in step 210, the 
user transmits a request for a web page containing one or more portlets to the portal 
database server 1 10. The request may be sent by the user through a web browser 101 
associated with the user. In an embodiment, a web server 150 may receive the request 
from the user, and transmit the request to the portal database server 1 10 for processing. 
Subsequently, the portal database server 110 determines in step 220 if the user is 
recognized (i.e., "logged in"). This may be accomplished by examining an associated user 
identifier accompanying the user request. If the user is not recognized by the portal 
database server 1 10, then the portal database server 1 10 may request the login server 130 
to provide authentication means to the user so that the user may authenticate him or 
herself in step 230. Such means may include a web page where the user may submit 
information regarding their identity, such as a username and password. Subsequently, the 
identifying information may be transmitted to the login server 130 for verification. The 
login server 130 may, upon receiving the identifying information, verify the user's identity 
with information stored about the user in a database associated with the login server 130. 
Thereafter, the login server 130 may transmit the results of the verification to the portal 
database server 110. In embodiments, the user may be given a predetermined number of 
opportunities to authenticate him or herself before the portal management system 100 
disables the user's account within the portal management system 100. If the user is 
recognized by the portal database server 1 10, then operation proceeds to step 240. 
[0049] In an embodiment, in step 240, the portal database server 1 10 determines which, if 
any, providers 120 are responsible for content in the requested web page. For example, if 
a requested web page has two portlets displayed on it, each provider 120 that supports 
one of the two portlets on that requested web page may be identified. In an embodiment, 
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after determining which providers 120 are responsible for content, the portal database 
server 110 communicates with the one or more identified providers 120 to obtain content 
for any portlets residing on the requested web page in step 250. Upon receiving the 
request, the providers 120 parse the request, fulfill the request, and transmit the 
information satisfying the request to the portal database server 1 10. For example, a 
provider 120 may provide functionality regarding formula management. If a request is 
received by that provider 120 to retrieve a particular formula, then the web provider 
fulfills the request by retrieving the requested formula, and transmitting the formula to the 
portal database server 110. This example is described in further detail in United States 
patent application entitled Method and System for Distributed Formula Management, filed 
on February 7, 2002, having an attorney docket number of 268/292, which is assigned to 
Oracle Corporation of Redwood Shores, California, and is incorporated herein by 
reference. 

[0050] In an embodiment, subsequently, the portal database server 110 assembles the 
received content from the identified providers 120 to form the requested web page 260. 
As discussed in further detailed below, the portal database server 110 assembles the 
content to form the requested web page by merging data received from providers 120 and 
data stored in an associated central repository concerning the organization and 
presentation of the web page. Thereafter, in an embodiment, the portal database server 
1 10 transmits the requested web page to the user in step 270. In embodiments, the portal 
database server 110 may transmit the requested web page to the web server 150, which 
may in turn transmit the web page to the user. The user typically receives and renders the 
requested web page from the web server 1 50 in an associated web browser 101 . The 
process depicted in Fig. 2 may be repeated if the user requests an additional web page. In 
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an embodiment, the portal database server 1 10 may periodically transmit updated 
information about a particular portlet to a web browser 101 without receiving an explicit 
user request to do so, if the portal database server 110 previously transmitted information 
to the web browser 101 about that portlet, and the portal database server 1 10 received 
notification that a more current set of information for that portlet is available. For 
example, if a user loaded a world news portlet in their web browser 101, the world news 
displayed in the portlet may be updated by the portal database server 1 10 when 
notification is received by the portal database server 110 that updated information 
becomes available. Such notification regarding the relative freshness of the data may be 
stored in the portal database server 1 10, or may be received periodically from the provider 



II ASSEMBLING CONTENT AT PORTAL DATABASE SERVER 
[0051] In an embodiment, the portal database server 110 stores information regarding the 
composition of a web page with one or more portlets displayed thereon in a central 
repository, such as a database. Aspects of the invention directed towards storing 
information in a central repository are detailed in U.S. Patent Application Serial No. 
09/540,092, filed on March 31, 2000, U.S. Patent Application Serial No. 09/540,977, filed 
on March 31, 2000, both of which are assigned to the assignee of the present invention 
and both of which are incorporated herein by reference. 

[0052] The portal database server 110 assembles the requested web page using any 
content received from providers 120 and data stored in an associated central repository 
concerning the organization and presentation of the web page. In an embodiment, the 
data stored in the central repository that the portal database server 1 10 uses in assembling 
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the requested web page includes data concerning the following attributes of the web page: 
style, layout, content resident thereon, portlets displayed thereon, items displayed thereon, 
groups, folders, and user permissions for the web page. In other words, the portal 
database server 110 manages data concerning the appearance and operation of portal web 
sites in a central repository, such as a database, and uses that information to assemble the 
web page, along with content received from providers 120. The data the portal database 
server 110 uses in rendering web pages may be directed towards visual aspects of the 
page, e.g., style or layout information, or it may be directed towards operational aspects 
of the page, e.g., what portlets are displayed, permissions regarding access to portions of 
the web page. Accordingly, in an embodiment, the portal database server 1 10 manages 
user permissions regarding the content displayed on the portal web site. Said differently, 
users may be assigned permission levels to restrict their access to content at multiple levels 
of granularity, e.g., web pages, folders, portlets, and individual items on a web page. 

IH. LOADING USERS 
[0053] In embodiments of the invention, users may need to be authorized by the portal 
management system 100 to obtain access to certain content or web pages. In such 
embodiments, the portal management system 100 maintains a list of authorized users to 
such content or web pages. Typically, the login server 130 maintains a list of authorized 
users, along with other associated information about each user ("user information"), such 
as first name, last name, email address, username, password, and company name. Such 
user information is used by the login server 130 to verify the identity of users. A new 
authorized user may be added to the login server 130 by a variety of means, such as by 
storing the new user information entered through a graphical user interface or by directly 
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transmitting the new user information to be stored to a database associated with the login 
server 130. 

[0054] Various embodiments of the invention advantageously enable multiple users to be 
added to the portal management system 100 contemporaneously. In an embodiment, 
multiple users may be added to the portal management system 100 through a graphical 
user interface displayable on a web page. To aid the user, the graphical user interface may 
display a welcome message, directions, and/or a graphical illustration of what step within 
the overall process the user is currently in, such as the graphical user interface displayed in 
Fig. 3, which is a introductory graphical user interface for loading multiple authorized 
users to the portal management system 100 according to an embodiment of the invention. 
For example, in Fig. 3, the user is presented with a welcome message, and instructed that 
by clicking "Next", the process of adding multiple users to the portal management system 
100 shall commence. 

[0055] Fig. 4 is a flow chart illustrating the functional steps of loading multiple authorized 
users to the portal management system 100 according to an embodiment of the invention. 
In the first step 410, according to an embodiment, a set of user information for each new 
user is uploaded to the portal management system 100. The set of user information 
includes a minimal set of information necessary for the login server 130 to recognize and 
authenticate the user. The set of user information for all new users may be expressed in a 
file. The file containing the set of user information for each new user may be structured 
such that the portal management system 100 may parse the information within the file, 
e.g., the file may be a comma-delimited file. The file may be created using well-known 
means, such as, e.g., a spreadsheet or a standard text editing program. The file may be 
uploaded to the portal management system 100 using a graphical user interface, such as 
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that displayed in Fig. 5, which is a graphical user interface for uploading a file containing 
authorized user information according to an embodiment of the invention. As shown in 
Fig. 5, the graphical user interface may be used to navigate to the location of the file 
containing the authorized user information and transfer it to the portal management system 
100. 

[0056] The portal management system 100 may use a predetermined arrangement of data 
in the file used in step 410. By having a predetermined arrangement, the login server 130 
may determine the information type of each datum by its relative position to other data in 
the file. For example, in an embodiment, the file is a comma-delimited file that organized 
the following data types in the following order in each row: username, password, email 
address, a group that the user is a member of, and a default group flag which indicates 
whether the group previously identified is a default group for the user. A datum in the 
first position would be a username, a datum in the second position would be a password, 
and so on. The portal management system 100 may be configured to recognize any 
organization of data within the file, thereby accommodating different combinations and 
orders of user information. 

[0057] In an embodiment, the next step 420 is to review and confirm the new user 
information. After the file is uploaded into the portal management system 100, the 
information contained on the file may be graphically displayed to the user to facilitate 
verifying its accuracy. Fig. 6 is a graphical illustration of an interface used to review and 
confirm authorized user information according to an embodiment of the invention. In the 
embodiment depicted in Fig. 6, each new user has an associated username, password, 
email address, group, and a default group flag which is displayed in a row in a table. The 
portal management system 100 may execute stored computer programs to check the 
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uploaded user information for errors, e.g., adding a user that already exists or supplying 
incomplete information. If there is an error detected in the user information supplied for a 
user, then the error may be graphically displayed to the administrator. For example, in 
Fig. 6, there is an error column 610 that may display a detected error associated with a 
particular row of user information. In an embodiment, the administrator may edit the user 
information through the graphical user interface, or may delete the user information 
associated with the error. In an embodiment, the administrator may also add new users 
through the graphical user interface depicted in Fig. 6 by clicking a button to add a new 
row to the display, and entering the appropriate new user information. When the 
administrator is satisfied with the user information, he or she may confirm the information 
by clicking a button upon the graphical user interface, thereby initiating step 430. 
[0058] As shown in Fig. 4, the next step 430 according to an embodiment is to create 
authorized users in the login server 130. The user information for each new user is 
transmitted to the login server 130, where its is stored within a database associated with 
the login server 130. The user information stored within a database associated with the 
login server 130 may be recalled thereafter by the login server 130 to verify the identities 
of the newly added users. 

[0059] Subsequently, in an embodiment, the portal database server 110 is updated with 
the new user information in step 440. In an embodiment, the portal database server 110 
creates components necessary to display content for users, such as, e.g., folders. 
Thereafter, the portal database server 110 may, in an embodiment, associate each new 
user with one or more groups. Note that in embodiments of the invention, step 440 and 
step 430 may be executed in reverse order or in parallel. 
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[0060] In an embodiment, the next step 450 is to transmit notification electronically to the 
administrator that the new users have been added to the portal management system 100. 
Notification may be sent to the newly added users electronically by a variety of well 
known means, such as, e.g., an email or a page. The results of adding multiple users 
contemporaneously may be graphically displayed to the administrator as well, as shown in 
Fig. 7, which is a graphical illustration of a web page showing the results of adding 
multiple users to the portal management system 100 according to an embodiment of the 
invention. 

IV. OBTAINING CONTENT FROM CONTENT PROVIDERS 
[0061] Fig. 8 is a pictorial representation illustrating the functional components of a portal 
management system 100 incorporating content from content providers 160 according to 
an embodiment of the invention. Fig. 8 includes components discussed above with 
reference to Fig. 1, as well as content retrievers 140 and a content provider 160. A 
content retriever 140 is a software component that is responsible for obtaining content 
from a content provider 160 and transmitting the content in an understandable form to the 
provider 120. In an embodiment, a content retriever 140 may be constructed using JSP 
(Java Server Page) technology available from Sun Microsystems, located in Mountain 
View, California. A content provider 160 is any computerized source or provider of 
content, such as, e.g., a news agency, a magazine, or an organization. For example, a 
news agency such as Knight Ridder may be a content provider 160, since Knight Ridder is 
a communications company engaging in the distribution of news over electronic channels. 
[0062] The operational flow of adding a new content provider 160 or updating the 
capabilities of an existing content provider 160 in the portal management system 100 shall 
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now be described with reference to Fig. 9, which is a flow chart illustrating the same 
according to an embodiment of the invention. According to an embodiment, the first step 
910 is to identify a new content provider 160 to add or update in the portal management 
system 100. In other words, in addition to identifying a new content provider 160, a 
content provider 160 currently existing within the portal management system 100 may be 
identified so that the content and features that content provider 160 supports may be 
updated within the portal management system 100. 

[0063] After a content provider 160 is identified, a provider 120 retrieves a content 
specification file from the identified content provider 160 in the next step 920 according to 
an embodiment. The content specification file is a file that contains a description in a 
specific format of the content that the content provider 160 supports and information 
describing how to connect to the content stored at the content provider 160. The content 
specification file may be obtained by the provider 120 by a variety of electronic means, 
including, e.g., a ftp connection or a HTTP request. The content supported by a content 
provider 160 may by grouped into content modules, which are logical organizations of 
related content. For example, one content module may be directed towards the daily 
sports scores, while another content module may be directed towards world news. In an 
embodiment, the content specification file may contain information about all the content 
modules supported by the content provider 160. Such information may include 
information about how to categorize the content module, details on how to connect to the 
content module, any parameters supported by the content module allowing customization, 
and information about how often the information in the content module is updated by the 
content provider 160. 
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[0064] In an embodiment, the next step 930 is for the provider 120 to generate content 
retrievers 140 based upon the retrieved content specification file. In an embodiment, just 
prior to step 930, if the web provider has any existing content retrievers 140 associated 
with the content provider 160 being added or updated, then those existing content 
retrievers 140 are deleted in anticipation of step 930. The content retrievers 140 are 
generated based upon the information contained within the content specification file. In an 
embodiment, one content retriever 140 is generated for each content module specified 
within the content specification file. As the content specification file contains information 
on how to connect to the content modules, the content retriever 140 may be generated 
such that they may connect to content modules supported by the content provider 160. 
The content retrievers 140 are generated such that they may transmit information to the 
provider 120 generating them in a manner understandable to the provider 120. 
[0065] Subsequently, in an embodiment, the provider 120 transmits notification to the 
portal database server 110 that it supports the new or updated content 940. The 
transmitted notification contains a description of all the new content supported by the 
provider 120, includes any new content modules. Thereafter, the portal web server may 
provide users the ability to view and access the newly added content, e.g., by adding a 
new portlet to their web site. 

[0066] The retrieval of content by a user from a content provider 160 is facilitated by a 
content provider user identifier, or CPUI, which uniquely identifies each user to a 
particular content provider 160. Initially, in an embodiment, a CPUI is generated and 
maintained by the portal database server 1 10 for each user for each content provider 160 
from which the user receives content. The CPUI may be generated by the portal database 
server 110 automatically, e.g., concatenating the username of the user with a randomly 

21 

Oracle Corporation Reference Number: OID 2001-233-02 
Attorney Docket Number: 271/283 



LE CONFIDENTIAL 

generated string. A user will have a CPUI for each content provider 160 from which he or 
she receives content. A user does not need to know the value of his associated CPUIs, as 
it is used internally by the portal database server 110 when serving content from content 
providers 160 to users. In an embodiment, a CPUI may be stored in a cookie at a web 
browser 101 associated with a user. In another embodiment, a CPUI may be stored in a 
database associated with the portal database server 110. 

[0067] The operational flow of obtaining content from a content provider 160 shall now 
be discussed with reference to Fig. 10, which is a flow chart illustrating the functional 
steps of obtaining content from a content provider 160 according to an embodiment of the 
invention. In an embodiment, initially in step 1010, a user makes a request for content 
from a web browser 101. For example, a user may request a web page that displays 
multiple portlets from their web browser 101. Subsequently, the user request is received 
by the portal database server 1 10 in the embodiment illustrated in step 1020. Thereafter, 
in step 1030, the portal database server 110 identifies any providers 120 that provide 
content requested by the user according to an embodiment. For example, if a requested 
web page contains two portlets, one displaying fishing content and the other displaying 
regional news, then the providers 120 supporting the fishing and regional news portlets are 
identified by the portal database server 110. In an embodiment, in step 1030, the CPUI 
associated with the providers 120 supporting any requested portlets are identified. 
[0068] Next, in an embodiment, the portal database server 1 10 transmits a request for 
data to any provider 120 responsible for content present in the user request 1040. The 
request for data is directed towards obtaining that portion of the user's original request 
that is supported by the provider 120. To illustrate, in the example above, only a request 
for fishing data will be sent to the web provider responsible for fishing information. In an 
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embodiment, the portal database server 1 10 transmits the user's CPUI with the request for 
data. For example, if a user makes a user request for a web page with two portlets, then 
the portal database server 1 10 transmits a request for data to each provider 120 supplying 
data to either of the portlets. The CPUI may be transmitted with the request to the 
provider 120 as well in an embodiment, as it may assist in retrieving data from the content 
provider 160. Note that in certain embodiments the provider 120 may be able to provide 
the content for the user request without contacting a content retriever 140. Such an 
embodiment may be used when the provider 120 does not obtain content from a content 
provider 160, but is itself responsible for retrieving and supplying content. 
M: [0069] Thereafter, in an embodiment, the provider 120 communicates the request for data 

to those content retrievers 140 required in satisfying the request 1050. For example, if the 

m 

{ p request for data concerns world news, then only the content retriever 140 responsible for 

i 

y : retrieving world news data from the content provider 160 may needed to service the 

Q" request. In an embodiment, the CPUI is also transmitted with the communicated request. 

fU [0070] Next, in step 1060, the content retrievers 140 contacted in step 1050 retrieve data 

m. 

jy from the content providers 160 according to an embodiment. In an embodiment, the 

CPUI may be used to retrieve data from the content provider 160 to satisfy the user 
request. 

[0071] Finally, in step 1070, the data is returned to the portal database server 1 10, 
assembled, and delivered to the requesting web browser 101 according to an embodiment. 
The content retrievers 140 transmit the retrieved data from the content providers 160 to 
the portal database server 1 10 via the providers 120. The portal database server 110 
assembles the content of the request web page, and transmits the assembled web page to 
the requesting user. 
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[0072] The description of Fig. 10 may be employed when users request content for 
portlets they may have customized. As the CPUI uniquely identifies the user, and the 
CPUI is transmitted to the content provider 160 with the request for data, the content 
provider 160 may tailor the content request to the individual requesting user. A user may 
store content customizations or preferences with any content provider 160 with their 
CPUI, allowing subsequent content requests from that user to be answered in view of their 
customizations or preferences. In an embodiment, the portal database server 110 allows 
the user to store customizations and preferences at the content provider 160 by displaying 
a web page to receive user customizations and preferences, and transparently managing 
the CPUI on the back end. In other words, the user records any customizations and 
preferences on the front end display, which is subsequently transmitted to the content 
provider 160 with the CPUI by the portal database server 110. 
[0073] For the sake of clarity and brevity, only three content retrievers 140 and two 
content providers 160 are depicted in Fig. 8. As it would be advantageous to support a 
diverse selection of available content through the portal management system 100, many 
content retrievers 140 connecting to many content providers 160 may be employed using 
the teachings herein. Accordingly, the invention is not limited to any particular number or 
arrangement of content retrievers 140 and/or content providers 160. 

V. KNOWLEDGE MANAGEMENT PORTLET 
[0074] In embodiments of the invention, the portal management system 100 includes a 
knowledge management tool, herein called a knowledge management portlet 1200. A 
knowledge management portlet 1200 is a portlet that is coupled to a knowledge base to 
with which a user may interact. A knowledge base, as used herein, is a set of facts, data, 
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and/or information. In certain embodiments, the interaction between the user and the 
knowledge base may take place through a series of questions. In an embodiment, the 
questions may originate with the user, e.g., a FAQ. In another embodiment, the questions 
may originate with the knowledge management portlet 1200, e.g., a survey. The 
functionality of the knowledge management portlet 1200 may be provided through a 
provider 120, which in turn may be operatively connected to a database which stores the 
knowledge base, including survey questions and information related to and obtained from 
user interaction with the knowledge base. 

[0075] In an embodiment, the knowledge management portlet 1200 may be directed 
M towards surveying one or more users to obtain data related to a series of configurable 

tjilrr 

O questions ("a survey"), which may be subsequently reported on through a graphic display. 

M| 

:J The customization of the questions posed by the knowledge management portlet 1200 

jj during a survey ("survey questions") may be restricted to a set of users, such as an 

is 

p*= administrator, in an embodiment. The customizations of the survey questions for a survey 

fy are stored within the database. The survey questions may be constructed through a 

fj portlet, such as the one shown in Fig. 12, according to an embodiment of the invention. 

Through the portlet shown in Fig. 12, a new survey may be created, or alternately, an 
existing survey may be selected, and subsequently edited, deleted, purged, or copied. 
When a user edits a survey, the stored options, questions, or alternative answers for the 
survey may be revised in an embodiment. When a user deletes a survey, all questions, 
answers, and responses for the survey are removed from the database in an embodiment. 
When a user purges a survey, all the responses stored in the database for a given 
administration of the survey are removed in an embodiment. When a user copies a survey, 
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a copy of all the questions and answers for a survey are created under a new survey name 
in an embodiment. 

[0076] Fig. 13 is a flow chart that depicts the functional steps of creating a new survey 
according to an embodiment of the invention. In an embodiment, the first step 13 10 in 
creating a new survey is to display an introductory screen to the user, such as the 
introductory screen shown in Fig. 14 according to an embodiment of the invention. The 
introductory screen of Fig. 14 provides instructions to the user on how to start creating a 
survey, as well as a graphical display indicting the user's progress in the survey creation 
progress. 

0077)Jn an embodiment, the next step 1320 in creating a new survey is to configure 
survey seftip information. Survey setup information may be stored in the database and 
may describe\he general operation of the survey. Survey setup information may be 
configured through a portlet, such as the survey builder portlet 1500 depicted in Fig. 15 
according to an embodiment. As Fig. 15 shows, a survey builder portlet 1500 may be 
used to configure survey^setup information by providing a user interface to obtain user 
input on topics such as: identification information section 1510, recipient information 
section 1520, multiple replies section 1530, portlet placement section 1540, end of survey 
options section 1550, welcome messages section 1560, and closing comments section 



1570. x 
[0078] The identification information section 1510 allows a user to configure information 
that identifies the survey, such as a survey name and a content area. A survey name is a 
unique name to internally identify the survey. In an embodiment, entering a survey name 
is mandatory. A content area identifies a storage area where the text responses to the 
survey will be stored. The recipient information section 1520 allows a user to configure 
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how respondents to the survey may be identified, e.g., by login id, name, email, etc. In an 
embodiment, anonymous recipients may be allowed by not entering any preferences in the 
recipient information section 1520. The multiple replies section 1530 allows a user to 
configure whether the survey shall permit the same user to respond to the survey more 
than once. The portlet placement section 1540 allows a user to configure which web 
page, if any, the survey should be displayed. The end of survey options section 1550 
allows a user to configure what the recipients will see and do after they have completed 
the survey. For example, a recipient may be shown nothing, a set of accumulated results, 
or their own results to the survey in an editable form. The welcome message section 1560 
allows a user to configure what, if any, welcome messages will be shown to each recipient 
taking the survey. The closing comments section 1570 allows a user to configure what, if 
any, closing comments will be shown to each recipient taking the survey. 
[0079] In an embodiment, the next step 1330 is to create each question in the survey. The 
creation of each question in the survey may be performed, in an embodiment, through a 
graphical user interface, such as the graphical user interface depicted in Fig. 16 according 
to an embodiment of the invention. In the embodiment of Fig. 16, the right side of the 
display may be used to specify a question, and the left side of the display may be used to 
view and manage the list of survey questions specified thus far. The question creation 
portion 1610 displayed on the right allows a user to specify a question, assign the question 
to a particular section of the survey, determine the display style of the question, specify 
potential answers to the question, and trigger the display of other sections of the survey 
off given answers. Advantageously, the user may determine sections composed of a set of 
questions, and trigger the display of those sections if and only if certain answers are given 
for a specific question. The user may view and manage the created questions through a 
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question management portion 1650 presented on the left. The question management 
portion 1650 displays sections 1660 composed of survey questions 1670. Each survey 
question 1670 may be moved within the particular section 1660 it is located in by selecting 
an appropriate movement arrow 1680 to move the question up or down in the section 
relative to the other questions, or deleted by selecting the delete key 1685. The question 
management portion 1650 may also display answers 1690 under a survey question 1670. 
[0080] In an embodiment, the next step 1340 is to review and confirm the created survey. 
Step 1340 may be performed through a graphical user interface, such as the review and 
confirm user interface 1700 depicted in Fig. 17. The review and confirm user interface 
1 700 shows the survey as it would look to a respondent taking the survey. If a change to 
the composition or presentation of the survey is desired, then the user may effect the 
change by selecting the back button on the review and confirm user interface 1700 to the 
relevant screen to effect the change. If no changes are desired, then by selecting finish, 
then the survey will be created and stored within the database. 

[0081] In an embodiment, a survey answer form customization portlet 1800 is used by an 
administrator to customize the presentation of the rendered survey. In the embodiment of 
the survey answer form customization portlet 1800 depicted in Fig. 18 A, the administrator 
determines such attributes as how long the survey will be presented to users, how many 
questions will be presented per web page, and font and color choices for portions of the 
survey. The survey answer form portlet 1850 may be displayed dynamically based on the 
choices made in the survey builder portlet 1500. For example, the survey answer form 
portlet 1850 may be placed on a web page either by the selection of an appropriate 
checkbox in the portlet placement section 1540 of the survey builder portlet 1500, or by 
the admiriistrator manually placing the survey answer form portlet 1850 on the web page. 
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After the administrator selects preferences regarding the appearance of the survey form, 
the administrator may deploy the survey to recipients who will take the survey through the 
survey answer form portlet 1850 by clicking an appropriate button. Subsequently, the 
survey may be rendered by the survey answer form portlet 1850 to allow recipients to take 
the survey, as shown 

in Fig. 18B, which is a graphical illustration of a portion of the survey answer form portlet 
according to an embodiment of the invention. The portion of the rendered survey 
depicted in Fig. 18B is rendered according to preferences configured in the survey answer 
form customization portlet 1800; consequently, the rendered survey of Fig. 18B is merely 
illustrative, as numerous styles and formats of rendered surveys are possible. 

] M an embodiment, after users have taken a survey, the knowledge management 
rtlet 1200 may provide functionality to generate reports on the collected data. In an 
embodiment, \ report portlet 1950 may be used to generate reports based upon the 
collected data fiWi the surveys. An illustrative report configuration portlet 1900 is 
depicted in Fig. 19Aaccording to an embodiment of the invention. The report 
configuration portlet 1^900 may be used to configure the display of the report. An 

illustrative report 1950 generated using the report portlet is depicted in Fig. 19B 

\ 

according to an embodiment^ the invention. 

[0083] In various embodiments of the invention, the knowledge management portlet 1200 
may be used to manage the creation and displays of FAQs, or frequently asked question 
lists. In such embodiments, a FAQ builder portlet 2100 may be employed, which is a 
portlet that allows an administrator to create a customized FAQ. The sequence of steps in 
creating a FAQ with a FAQ builder portlet 2100 shall now be presented with reference to 
Fig. 20, which is a flow chart illustrating the steps to accomplish the same according to an 
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embodiment of the invention. The first step 2010, in an embodiment, is to initiate the 
creation of a new FAQ through the FAQ builder portlet 2100, which may be done in the 
embodiment of the FAQ builder portlet 2100 depicted in Fig. 21 by clicking the 'Create a 
New FAQ' link. The FAQ builder portlet 2100 of Fig. 21 also supports editing an existing 
or deleting an existing FAQ by selecting the appropriate mechanism on the screen. 
[0084] The next step 2020 in creating a FAQ, according to an embodiment, is to 
configure FAQ setup information. In an embodiment, step 2020 may be performed 
through a portlet, such as the portlet 2200 depicted in Fig. 22 according to an 
embodiment. Through the portlet 2200 depicted in Fig. 22, setup information such as the 
FAQ name, welcome and closing messages, and storage areas in which the FAQ 
information is stored may be configured. 

[0085] After the FAQ setup information is configured, the next step 2030 according to an 
embodiment is to create each question in the FAQ. In an embodiment, step 2030 may be 
preformed through a portlet, such as the portlets depicted in Fig. 23 A and Fig. 23B 
according to an embodiment. As Fig. 23 A shows, questions and answers may be added 
through the interface on the right side 2350 of the screen; a list of questions added thus far 
appear on the left 2360. The relative position of a question in the list may be adjusted by 
selecting an appropriate movement arrow 23 10 to move the question up or down in the 
list. In embodiments, each question may be associated with a particular FAQ category. 
An FAQ category is a group of associated questions within a single FAQ. Fig 23B shows 
the list of questions on the left 2360 with two FAQ categories, namely 'Maintenance 5 and 
Ticking a Car.' FAQ categories advantageously provide for logical arrangements of 
questions within a single FAQ. 
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[0086] Subsequently, in an embodiment, the final step 2040 is to review and confirm the 
recorded FAQ data. Step 2040 may be performed through a portlet, such as the portlet 
2400 depicted in Fig. 24 according to an embodiment of the invention. As Fig. 24 shows, 
the FAQ as created may be reviewed for completeness and accuracy. If any changes are 
desired, then by selecting the back button, or equivalent means, the user may be given an 
opportunity to correct any prior configuration choices. 

[0087] In an embodiment, a FAQ presentation configuration portlet 2500 is used by an 
administrator to customize the presentation of the FAQ. According to the embodiment of 
the FAQ presentation configuration portlet 2500 depicted in Fig. 25 A, the administrator 
j[~ determines such attributes as how many questions to display per page, whether to allow 

hyperlinks to answers, whether to count page hits, and font and color selection for various 

ry 

: p portions of the FAQ. After the administrator records or configures his or her preferences 

M: regarding the appearance of the FAQ, the administrator may deploy the FAQ to users who 

p. may subsequently view the rendered FAQ, such as the FAQ presentation portlet 2550 

depicted in Fig. 25B, which is a graphical illustration of the FAQ presentation portlet 2550 
according to an embodiment of the invention. 

VL DEPLOYMENT CONSIDERATIONS 
[0088] The execution of the sequences of instructions required to practice the invention 
may be performed in embodiments of the invention by a computer system 1 100. In an 
embodiment of the invention, execution of the sequences of instructions required to 
practice the invention is performed by a single computer system 1 100. According to other 
embodiments of the invention, two or more computer systems 1 100 coupled by a 
communication link 1115 may perform the sequence of instructions required to practice 
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the invention in coordination with one another. In order to avoid needlessly obscuring the 
invention, a description of only one computer system 1 100 will be presented below; 
however, it should be understood that any number of computer systems 1 100 may be 
employed to practice the invention. 

[0089] A computer system 1 100 according to an embodiment of the invention will now 
be described with reference to Fig. 11, which is a block diagram of the functional 
components of a computer system 1 100 according to an embodiment of the invention. As 
used herein, the term computer system 1 100 is broadly used to describe any computing 
device that can store and independently run one or more programs. 
[0090] Each computer system 1 100 may include a communication interface 1 1 14 coupled 
to the bus 1 106. The communication interface 1114 provides two-way communication 
between computer systems 1 100. The communication interface 1 1 14 of a respective 
computer system 1100 transmits and receives electrical, electromagnetic or optical signals, 
that include data streams representing various types of signal information, e.g., 
instructions, messages and data. A communication link 1115 links one computer system 
1 100 with another computer system 1 100. For example, the communication link 1115 
may be a LAN, in which case the communication interface 1114 may be a LAN card, or 
the communication link 1115 may be a PSTN, in which case the communication interface 
1114 may be an integrated services digital network (ISDN) card or a modem. 
[0091] A computer system 1 100 may transmit and receive messages, data, and 
instructions, including program, i.e., application, code, through its respective 
communication link 1115 and communication interface 1114. Received program code 
may be executed by the respective processor(s) 1 107 as it is received, and/or stored in the 
storage device 1 1 10, or other associated non- volatile media, for later execution. 
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[0092] In an embodiment, the computer system 1 100 operates in conjunction with a data 
storage system 1131, e.g., a data storage system 1 131 that contains a database 1 132 that 
is readily accessible by the computer system 1 100. The computer system 1 100 
communicates with the data storage system 1131 through a data interface 1 133. A data 
interface 1 133, which is coupled to the bus 1 106, transmits and receives electrical, 
electromagnetic or optical signals, that include data streams representing various types of 
signal information, e.g., instructions, messages and data. In embodiments of the invention, 
the functions of the data interface 1 133 may be performed by the communication interface 



[0093] Computer system 1 100 includes a bus 1 106 or other communication mechanism 
for communicating instructions, messages and data, collectively, information, and one or 
more processors 1 107 coupled with the bus 1 106 for processing information. Computer 
system 1 100 also includes a main memory 1 108, such as a random access memory (RAM) 
or other dynamic storage device, coupled to the bus 1 106 for storing dynamic data and 
instructions to be executed by the processor(s) 1 107. The main memory 1 108 also may be 
used for storing temporary data, i.e., variables, or other intermediate information during 
execution of instructions by the processor(s) 1 107. 

[0094] The computer system 1 100 may further include a read only memory (ROM) 1 109 
or other static storage device coupled to the bus 1 106 for storing static data and 
instructions for the processor(s) 1 107. A storage device 1110, such as a magnetic disk or 
optical disk, may also be provided and coupled to the bus 1006 for storing data and 
instructions for the processor(s) 1 107. 

[0095] A computer system 1 100 may be coupled via the bus 1 106 to a display device 
1111, such as, but not limited to, a cathode ray tube (CRT), for displaying information to 



1114. 
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a user. An input device 1112, e.g., alphanumeric and other keys, is coupled to the bus 
1 106 for communicating information and command selections to the processor(s) 1 107. 
[0096] According to one embodiment of the invention, an individual computer system 
1 100 performs specific operations by their respective processor(s) 1 107 executing one or 
more sequences of one or more instructions contained in the main memory 1 108. Such 
instructions may be read into the main memory 1 108 from another computer-usable 
medium, such as the ROM 1 109 or the storage device 1110. Execution of the sequences 
of instructions contained in the main memory 1 108 causes the processor(s) 1 107 to 
perform the processes described herein. In alternative embodiments, hard-wired circuitry 
may be used in place of or in combination with software instructions to implement the 
invention. Thus, embodiments of the invention are not limited to any specific combination 
of hardware circuitry and/or software. 

[0097] The term "computer-usable medium," as used herein, refers to any medium that 
provides information or is usable by the processor(s) 1 107. Such a medium may take 
many forms, including, but not limited to, non-volatile, volatile and transmission media. 
Non-volatile media, i.e., media that can retain information in the absence of power, 
includes the ROM 1 109, CD ROM, magnetic tape, and magnetic discs. Volatile media, 
i.e., media that can not retain information in the absence of power, includes the main 
memory 1 108. Transmission media includes coaxial cables, copper wire and fiber optics, 
including the wires that comprise the bus 1 106. Transmission media can also take the 
form of carrier waves; i.e., electromagnetic waves that can be modulated, as in frequency, 
amplitude or phase, to transmit information signals. Additionally, transmission media can 
take the form of acoustic or light waves, such as those generated during radio wave and 
infrared data communications. 
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[0098] In the foregoing specification, the invention has been described with reference to 
specific embodiments thereof. It will, however, be evident that various modifications and 
changes may be made thereto without departing from the broader spirit and scope of the 
invention. For example, the reader is to understand that the specific ordering and 
combination of process actions shown in the process flow diagrams described herein is 
merely illustrative, and the invention can be performed using different or additional 
process actions, or a different combination or ordering of process actions. The 
specification and drawings are, accordingly, to be regarded in an illustrative rather than 
restrictive sense. 
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